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Outline
• List of issues for water Cherenkov detector at DUSEL. 

• Review various calculations so far and how they affect the 
considerations for the detector. 

• Resources used. 

• http://nwg.phy.bnl.gov/~diwan/nwg/fnal-bnl

• Background rejection study, Yanagisawa, et al. 

• 300 kT detector at Homestake hep-ex/0608023

• UNO whitepaper, SBHEP01-3, June 2001                   
http://ale.physics.sunysb.edu/nngroup/pub/uno_whitepaper.ps

• SuperK, SNO, and IBM-3 NIM papers. 

• Physics sensitivity calculation, Barger, et al.                 
hep-ph/0607177



physics key items
• Long baseline oscillations. For a wide band beam 

background rejection and resolution study impacts the 
PMT granularity, and coverage. For this study assumption is 
40%, but will need to be examined for detailed detector 
design. One strategy is to build just enough detector to 
perform this physics and take everything else for free. 

• Proton decay. UNO and HyperK have made estimates of 
background and sensitivity. Key issue for us could be 
coverage needed to get sensitivity to kaon-antinu mode 
with 6 MeV photon tag. 20% coverage may not be enough.  
(25% gives 25 p.e. for 5 MeV deposit for electrons)

• Diffuse supernova (>19 MeV) sensitivity requires depth. It 
may also require a veto counter.  This veto counter will 
reduce fiducial volume. Is it needed at ~5000 ft ? Cosmic 
rate at 4850 is 0.18 Hz. 



Other physics topics
• Sensitivity to solar parameters.   hep-ph/0607177 has 

calculation with wide band beam with current 
understanding of background rejection.  Eric Zimmerman/
Bob Davis  are attempting to push this farther by using a 
narrow band off axis beam from FNAL to DUSEL. 

• Tau detection.  Current method for keeping tau rate low is 
by keeping the spectrum below 4 GeV using low proton 
energy. But this affects the average power. How much 
shaping of the spectrum above 4 GeV can be done while 
using 120 GeV protons ? Using horn optics and plugs. Can 
the horn optics be used to sweep the beam edge to make 
taus at sufficient rate to be seen in a water detector ? 

• Could the same detector be used for beta-beam operation 
in the future ?  see talks by Fabich/Rubbia from NUFACT06



Sensitivity calculations
• Will now review calculations from hep-ph/0607177. 

• Assumptions

• 1 MW operation in nu mode for 5 yrs (1.7e7 sec/yr)

• 2 MW operation for anti-nu mode for 5 yrs(1.7e7sec/yr)

• WBLE(28 GeV) spectrum. Bishai has shown same for 
WBLE(40 GeV). Work needed on WBLE(120GeV) 

• 300 kT fiducial mass

• Total background ~same as Yanagisawa et al. 

• Input parameters 

• GLoBES calculation with full correlation consideration. 



Background

Backg@1300: Total backg in calculation adjusted to match Yanagisawa. 
Yanagisawa et al.: 492 events(308(nc)+183(nue))

Calculation: 513 events(273(nc)+240(nue))

















This plots says that 2 MW upgrade is not needed 
immediately for this physics. If the effect is dicovered then 

or measurement it will add great value. 



This plot says that a factor of 2 increase in NC 
background or poor systematics on the background will 

not hurt.



Thank You !


